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SECTI ON 13852

PREACTI ON CONTRCOL SYSTEMS
09/ 99
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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers fire-alarmand detection

equi pnent. Drawi ngs should indicate the | ocation
and nounting hei ght of manual al arm stations;
automatic fire detectors; bells including the
trouble bell (when not contained in the contro
unit) and the control unit; boundaries and
classifications of hazardous |ocations; system
progranmm ng i nformation for m croprocessor based
systens; the nunber of alarminitiating and
indicating circuits reporting to or supervised by
the control unit; a riser diagramof the fire-alarm
systemincluding interlocking circuits to
air-handling-unit and ventilating-fan controllers;
and interfaces with fire-protection systens and
central fire nonitoring stations.

Point-to-point wiring is defined as wiring from
field device with integral termnal strip to next
device with integral terminal strip, wring between
nodul es internal to fire alarmcontrol panels,
circuit terminations on termnal strips in fire

al arm control panels, terninal boxes

Add to Section 01000, "Scope and Description," a

description of the scope of the fire alarmwork
particular to this project.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: The foll owi ng references should not be
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manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 101 (1997) Code for Safety to Life fromFire
in Buildings and Structures

NFPA 70 (1999) National Electrical Code

NFPA 72 (1996) National Fire Al arm Code

NFPA 90A (1996) Standard for the Installation of

Air Conditioning Ventilating Systens

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
(NI CET)

NI CET PDM (1989; 2nd Ed) Program Detail Manual
UNDERWRI TERS LABCRATORI ES (UL)

UL 464 (1996; 7th Ed) UL Standard for Safety
Audi bl e Si gnal Appliances

UL 497B (1993; 2nd Ed) UL Standard for Safety
Protectors for Data Comruni cati ons and
Fire AarmCircuits

.2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittals," and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

The following shall be submitted in accordance with Section 01330,
"Submttals," in sufficient detail to show full conpliance with the
speci fication.

SD-01 Preconstruction Submttals
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Evi dence of the Contractor's State Certification shall be
submitted to the Contracting Officer for approval prior to any
work being started on the Preaction Control System

Fully verified and dated copies of all test data and results shal
be subnmitted with a copy of the approved test procedure and any
factory test information.

Contractor will provide one copy of the test procedure and
recording forns for the prelimnary tests. For the fina
acceptance tests, the Contractor will provide 10 copies of the
test procedures and recording forns.

SD- 02 Shop Drawi ngs

The followi ng shall be submitted for preaction control systens in
accordance with the paragraph entitled, "General Requirenents."

Connecti on Draw ngs
Schemati cs

As-Built drawi ngs shall be submtted for approval 14 days prior to
the acceptance testing phase of the project as described in the
paragraph entitled "Field Testing" of this specification. Two (2)
sets of magnetic nedia and hard copies of all new and revised
software and draw ngs shall be provided with the submttal

As-Built draw ngs shall docunent final system configuration

i ncludi ng deviations fromand anendnents to the draw ngs, and
field installation changes, conceal ed and vi si bl e.

DWG or DFX Fornmat conputer generated floor plan |layouts indicating
all control panel and device |locations shall be provided.

Fire Service Floor Plan shall indicate |ocation of the preaction
control panel, all initiating and auxiliary control devices,
signaling |ine devices, notification appliances, additiona

cabi nets, air sanpling snoke detectors, preaction sprinkler riser
snoke fire danpers, nmagnetic door holders and all other equipnent
associated with the preaction systen(s). Al so, annotate the

| ocation and address setting for each nultipl exed addressabl e
device (when used). Provide a synbol |egend which clearly
identifies each device shown on the Fire Service Floor Plan.
There shall be no borders or title blocks on the Fire Service

Fl oor Plan. Install a copy of the Fire Service Floor Plan m ni num
size (18 inches by 24 inches)in a painted netal frane with a

pl exi gl ass cover. The floor plan and it's location shall be
submitted for approval to the Contracting Officer prior to
installation.

SD- 03 Product Data

Manufacturer's catal og data shall be subnmitted for the foll ow ng
itens:
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Preaction Control Panel

Central Fire Monitoring System
Addr essabl e Modul es/ Devi ces
AlarmBel | s

Strobe Units

Speakers

Wat er Fl ow Al ar m Devi ces

Val ve Tanper Switches

Renote Auxiliary Control Rel ays
Power Source

SD- 05 Design Data

Li st of Parts and Conponents shall be sunmitted in accordance with
t he paragraph entitled, "System Requirenents," of this section

Desi gn anal ysis and cal cul ations shall be submtted for Preaction
Control System consisting of the battery capacity and | oadi ng
calculations in accordance with the paragraph entitled, "Preaction
Control Panel" are net.

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Coordinate these submittals with Contract
Schedul e Section IV, "Inspection Testing
Requi renents. "

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

SD-07 Certificates

Qual ity Assurance Plan shall be submitted consisting of the
fol | owi ng:

Contractor shall prepare a test procedure and test record forns
for conducting and recording conplete tests on the preaction
control panel, reporting system wring systen(s), and field
devices installed in accordance with the manufacturer's
requirenents and these specifications. Contractor shall submt
for approval the test procedure to the Contracting Oficer at

| east 30 days prior to the prelimnary systemtest described in
the paragraph entitled "Field Testing" of this specification
section. Test procedure shall identify each device and circuit to
be tested, describe the initial condition, each step or function
inthe test, required test results, and equi pnent to be enpl oyed.
Test forns with suitable spaces shall be provided for recording
test results on all equipnment, devices, and wiring to be tested.
Test record forns shall also have identified spaces for
verification signatures of official w tnesses and dates of the
test.

Contractor shall submt proof that all conponents are Underwriter
Laboratory (UL) listed or Factory Miutual (FM approved for their
i ntended use and function

SD-10 Operation and Mai ntenance Data
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Operation and Mai ntenance Manual s shall be subnitted in accordance
with the paragraph entitled, "Installation,"” of this section.

1.3 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Section 16003, "CGeneral Electrica
Provisions,"” nust be included in the project
specifications when this section is used.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Section 16003, "Ceneral Electrical Provisions," applies to work specified
in this section.

Connection drawi ngs shall be submitted for approval for Preaction Control
Systens. Connection draw ngs shall consist of point-to-point wiring

di agrams of internal and external wiring to include the existing Sinplex
Model 4100 and the new preaction control panel Sinplex Mdel 4020 or
approved equal including, but not limted to, all fire alarmfield devices,
and panel wiring. Point-to-point wiring is defined as wiring fromfield
device with integral termnal strip to next device with integral termna
strip, wiring between nodules internal to the preaction control panel
circuit termnations on termnal strips inside the preaction control panel
term nal boxes, etc.

DWG or DFX Fornmat conputer generated connection draw ngs shall be submtted.

Schematics shall be submtted for approval for Preaction Control Systens
consi sting of the follow ng:

Modul e schematic drawi ngs (mninumsize 11 by 17 inches 280 by 430
mllineter) to be provided prior to system acceptance testing.

Revi sed programinformation (CVs file), both hardcopy and di sks, for

exi sting Sinmplex Mdel 2120 Central Fire Mnitoring System existing

Si nmpl ex Model 4100 and the new Preaction Control panel Model 4020 or
approved equal. Programinformation for preaction control pane

i ncluding programlisting, system point sunmary, and addressabl e device
switch settings.

Program | ogi ¢ and/ or | adder diagrans which show i nteraction of system
conponent s.

1.4 SYSTEM REQUI REMENTS

Preaction Control systemshall be a m croprocessor based addressabl e

Si nmpl ex 4020 or equal networked to the existing Sinmplex 4100 facility fire
al arm control panel, supervised, non-coded electrical alarmsystemwth
NFPA 72 Style Dinitiating device circuits NFPA 72 Style Z notification
appliance circuits and NFPA 72 Style 7 signaling line circuits. System
shal |l be electrically connected to report alarns to the renote reporting
system sound the general alarm continuously; and control auxiliary

equi pnment such as snmoke fire danpers, air handling units, magnetic door
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| atches, etc., upon operation of one or nore initiating devices.
Initiating, signal, and auxiliary control circuits shall be 24 Vdc.

System shall conformto all the applicable requirements of NFPA 70, NFPA 72,
NFPA 90A, and NFPA 101.

Preaction Control systemshall contain all of the equi pnment, devices,
programm ng and circuits required for systemoperation in accordance with
NFPA Codes and KSC requirenents, including renpte reporting to and renote
control fromexisting Sinplex 2120 based Central Fire Mnitoring System
(CFMS) equi prrent .

Contractor shall provide all additional equipnment, cabinets, conduit, and
| abor to nmeet the requirements and intent of this specification

Li st of parts and conponents for the installed systemby nanufacturer's
nane, part nunber, and nonencl ature, and recommended stock | evel required
for normal mai ntenance and unschedul ed repairs.

.5 QUALI TY ASSURANCE

Equi pnent to be provided under this specification shall be that

manuf actured fire-al arm equi pment which neets the requirenents of the
section entitled, "System Requirements." It shall be the |atest standard
design, and shall be listed by Underwriters' Laboratories or approved by
Factory Mutual and is suitable for the intended services. Al devices
installed will function with the control panel and not interfere with the
operation of the control panel

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Delete the follow ng paragraphs if a Sinplex
series panel is being Sol e-Sourced.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Where the phrase "or equal” is used with reference to Sinplex Tine Recorder

Conpany equi pnent, the alternate equi pnent nust be a functional equivalent.
Equi val ent equi pnment nust conmmuni cate with the existing Sinplex Mdel 2120

Central Fire Monitoring Systemin exactly the sane nmanner as Sinpl ex

equi pment; must be approved by a recogni zed testing | aboratory such as UL

or Factory Mitual; and nust neet KSC requirements for reporting and control

equi pnent .

.6 SERVI CES OF A CERTI FI ED FI RE ALARM SPECI ALI ST

Services of a Certified Specialist thoroughly experienced in fire detection
and al armwork shall be provided on site to performor directly supervise
the installation, make all necessary adjustnents and performall tests on
the preaction control systemat the site

Fire Alarm specialist shall be considered certified when the speciali st
holds a valid Fire Alarm System Level 11l Certification fromthe Nationa
Institute for Certification in Engineering Technologies is |licensed by the
State of Florida as a Fire Alarm Contractor | in accordance with Florida
State Statute, Chapter 489, Part 11.
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Evi dence of the Contractor's State Certification shall be submtted.

Certification of other recognized agencies with equival ent requirenents
wi Il be considered. Evidence of the equivalent certification and the basis
of certification shall be provided to the Contracting Oficer and be
approved by the Contracting Oficer prior to any work being perforned at
Kennedy Space Center. Contractor submitted certification requirenents
shall be in accordance with N CET PDM

PART 2 PRODUCTS

2.

1 PREACTI ON CONTRCL PANEL

Preaction control panel (PCP) shall contain power-on, fire, supervision,
and trouble indicating lights plainly visible when the cabinet is closed.
It shall also contain the follow ng switches accessible only by unl ocking
and opening the unit:

Al arm Si |l ence

Troubl e Sil ence

Power On-Of (If standard by the manufacturer)

Al armf Tr oubl e Reset

Auxiliary Devices (AHU shutdown rel ay) Mai ntenance Bypass
Swi tch

Preaction control panel shall contain all conponents necessary to nonitor
and supervise all detection circuits. Wen any air sanpling detection
zone, water flow switch, etc. connected to the preaction control panel is
activated, the preaction control panels alarmindicators and al armcontrol
circuits shall be activated. This shall activate the external audio visua
notification appliances and auxiliary control devices indicated; provide
zone indication(s); and send an alarmsignal to the renbte Central Fire
Monitoring System Notification appliance circuits shall have sufficient
capacity to operate all devices connected, plus 25 percent m ni nrum spare
capacity.

Preaction control panel shall contain all conponents necessary to nonitor
and supervise all supervisory device circuits. Wen any val ve tanper
switch, pressure switch, air sanpling detection systen{s), or other
supervisory device connected to the control panel is activated, the control
panel troubl e or supervisory visual indication and audi ble signal devices
shal | be activated; zone indication(s) shall be provided; and a supervisory
signal shall be sent to the renote Central Fire Mnitoring System

Preaction control panel shall contain all conponents necessary to operate
and supervise the circuits for annunci ator panels indicated and auxiliary
devi ces control ling equi pnent such as air handling units, fan coil units,
snoke fire damper nmotor(s), preaction solenoid valve(s), magnetic door

hol ders, etc. Circuits for auxiliary control relays shall be supervised to
within 3-feet 910 mllinmeter of the device to be controlled in accordance
with NFPA 101. Preaction control panel shall include a naintenance bypass
switch for all auxiliary control devices. Bypass switch shall be
supervised to report trouble when in the maintenance position

SECTI ON 13852 Page 9



Control panel shall nonitor and report as trouble, open supervised
circuits, ground faulted supervised circuits, renoval of detector or
device, renoval or failure of control panel nodule, nmaintenance bypass
switch activated, |loss of primary power, power supply trouble, |low battery
voltage, | oss of battery voltage, preaction control panel enclosure open
and activation of the alarmsilence switch. Al trouble signals shall be
identified by nonitor, signal, or auxiliary control circuit (zone

i ndication). Trouble signals shall activate the control panel trouble

vi sual indication and audi bl e signal devices, and send a trouble signal to
the renpte Central Fire Mnitoring System

Alarnmftrouble reset switch shall reset a cleared detector systemin alarm
or trouble. Alarmor trouble signals shall not be self-restoring wthout
activating the swtch.

Alarm and trouble silence switches shall silence the alarm and trouble
audi bl es. Either switch placed in other than the normal position shal
provi de the foll ow ng:

a. Report as a trouble to the Central Fire Mnitoring System
b. Transfer audible signal to a panel |anp visual indication

c. Re-ring the trouble audible if the problem has been cleared, but
the switch has been left in the silence position

When the alarmsilencing switch is in the silence position, subsequent
alarns in other zones shall operate the al arm soundi ng devi ces.

Preaction control panel shall be UL |isted or FM approved for use with the
air sanpling detection system releasing of preaction suppression system
sol enoid valve(s) and all other fire alarm devices specified in this
section.

Preaction control panel shall have a nornmally closed dry single pole,
doubl e throw (SPDT) contact which opens for trouble conditions and a
normal ly dry single pole, double throw (SPDT) contact which cl oses under
alarm conditions for use on renbte reporting circuits.

Al relays shall be continuous duty and have sel f-cl eaning contacts of
silver or an alloy of equival ent performance. Supervisory relays shall be
sui tably protected agai nst dust by individual covers. Al relays that
provi de zone and external functions, such as renbte reporting, control
device activation, and signal lights, and shall have at |east one set of
spare contacts. Relays shall be pernmanently marked with the coi

resi stance, operating-current range, and internal pin connections using
standard pi n nunbers.

Preaction control panel, term nal cabinets and battery cabi nets (when used)
shal |l be steel, provided with a hinged cover and an integral pin-tunbler
cylinder lock (Lock Cylinder No. Best Universal Lock Co. No.

AB817- XUS26D- 7KSC) with renopvable core that will accept the key presently
in use with other control units existing in the area; lock core will be
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provi ded by the government. Cabinets shall be painted with a prine coat

and one or nore finish coats of scratch-resistant baked enanel. Finish

coat shall be red unless otherwi se indicated. An etched netal or engraved

| am nated plastic identification plate |abeled, "Preaction Control

Cabi net," shall be permanently affixed to the cabinet door of the preaciton

control unit to identify the cabinet as a preaction control system cabinet.
For cabinets painted red the identification plate shall have white letters

on a bl ack background. For cabinets not painted red the identification

pl ate shall have white letters on a red background.

System shal|l operate froma power supply with 120 grounded Vac i nput and 24
Vdc output. Systemshall operate satisfactorily with power input voltage
varying from85 to 110 percent of nom nal value. Power supply output shal
be capabl e of powering all initiation, signaling, annunciation, and control
devices during alarmcondition with 25 percent mninum spare capacity. |If
supplied within the cabinet, the power on-off switch shall disconnect al
power sources to the control panel

Batteries, charger, and power transfer equi pnent shall provide the neans of
automatically supplying the entire preaction control systemwth battery
backup power in event of a primary power systemfailure. System shal
switch to battery power in event of AC power failure and switch back to AC
power upon return of primary power. Control panel shall be able to operate
when the backup batteries are disconnected for any reason. System shal
control charging currents and floating voltage levels to maintain batteries
in optimumcondition. Capability to recharge batteries in event of

di scharge shall be provided. Wring shall be fused to protect agai nst
battery over-current and polarity reversal. Prinmary power, battery, or
chargi ng equi pnent failure shall result in a preaction control pane

troubl e signal and visual indication

Battery nodul es shall be sealed (no corrosive funes) and spill-proof.
Batteries shall be listed for fire alarmservice and shall be suitable for
hi gh di scharge currents required under alarmconditions. Batteries shal

be sized to operate the fire alarm and detection systemin nornal
supervisory condition for 24 hours, mninum then operate the systemin the
alarm node for 15 minutes, m ninum

Provide a battery disconnect switch with dc rated contacts to permt
testing for the | oss of secondary power.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Edit the foll owing paragraph for a fire alarm
control panel to be used in snmall facilities or
suppression systens with 6 zones or less, and 1 CFMS
reporting zone. Fill in the blanks for the nunber

of zones to fulfill the job requirenents and the
maxi mum nunber of zones anti ci pat ed.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Edit the foll owing paragraph for a fire alarm
control panel to be used in facilities with 32 zones
or less, and 6 CFMS reporting zones or less. Fill
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in the blanks for the nunmber of zones to fulfill the
job requirenents and the maxi num nunber of zones
anti ci pat ed.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

2.1.1 Sinmplex Fire Alarm Control Pane

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Select and edit the follow ng paragraph for a
Si mpl ex 4002 fire alarmcontrol panel to be used in
a mediumsize facility of 6 to 32 zones.

Initiation, indicating, and control circuits
indicated are identified in KSC standard
configuration drawi ng 81K03009.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Unit shall be a Sinplex Mdel 4020 conprised of addressabl e channel that
provi des conmunications for up to 127 renpte addressabl e devices (i ncluding
TrueAl arm anal og sensors) expandable to 254 addressabl e devices, 4 1/0
circuits expandable to 20, field selectable in any conbination to be either
Style Dinitiating device circuits, or Style Z notification appliance
circuits (rated at 2 Anps @24 Vdc), or auxiliary control circuits (Single
pol e double throw contacts rated at 2 Anps resistive @24 Vdc and 0.5 Anps
i nductive @120 Vac). Construction shall be nodular, solid state

m croprocessor based el ectronics. Al nodules shall be equipped with
transi ent suppression. Systemshall include nonvolatile programmbl e
operating systemnenory for all operating requirenments. Panel shal

i ncl ude nodul es required for conmunication interface with the existing

Si npl ex 2120 based Central Fire Monitoring System including Style 7

nodul e(s) for operation of redundant renbte reporting circuits.

Conmuni cation interface shall permt individual renote reporting of al

noni tor zones and renote control of the preaction control panel outputs
fromthe Central Fire Mnitoring System

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Select and edit the foll ow ng paragraphs for
a Sinplex 4100 fire alarmcontrol panel to be used
in alarge size facility or facility requiring

addr essabl e devices, audio, or fire fighters

tel ephone. Basic panel configuration is KSC
standard configuration drawi ng 81K03011 for systens
wi t hout audi o signaling capability, and draw ng
81K03010 for systens with audio capability.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Preaction control panel shall include all conponents and nodul es required
for installation of a nultiple addressabl e device network. Network shal
utilize polling nmethods and provide two-way Style 6 supervised

conmuni cati ons between the preaction control panel and addressabl e nonitor
signal, and control nodules. Systemshall include network channel (s)
capabl e of supporting a maxi num of 254 addressabl e devices and 20
addressabl e 1/ 0O points.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Edit this paragraph as required for systens
of 6 CFMS reporting zones or |less w thout Sinplex
Model 2120 conpati bl e conmuni cati ons equi pnent.

A Sinmpl ex Model 4100 systemis installed at the VABR
and CD&SC for nonitoring of snmall systens in the
LC-39 or Industrial Area respectively.

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Edit these paragraphs as required for systens
installed with Sinplex 2120 comuni cations interface
equi pnent .

Si mpl ex Model 2120 Central Fire Monitoring System
transponders are installed in Room 1P11 of the
Launch Control Center, the VABR, and the CD&SC

KSC standard configuration draw ngs for nodem
cabinets match the Sinplex control system used.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

.2 ADDRESSABLE MODULES/ DEVI CES

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select and edit paragraphs as necessary for
the multiplex system designs only.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Addr essabl e nodul es shall be solid state conpatible with the preaction
control panel. Modules shall be suitable for individual outlet box
nounting or group nounting within a control enclosure. Mdules installed
outdoors shall be installed in weatherproof enclosures with a neoprene
gasket and shall be protected from corrosion

Modul es shall be field addressable to individually conmunicate with the
preaction control panel using multiplexed conmunication techniques.

Conmuni cation circuit wiring connections shall be suitable for supervised
Style 6 operation. Mdule power shall be derived fromthe comunication
circuit or 24 vdc power supply supervised by the preaction control panel
Invalid address setting, conponent failure, or power failure shall initiate
a trouble signal at the preaction control panel

Encl osures shall be painted with a prime coat and one or nore finish coats
of red enamel to provide a snooth, hard, and durable finish. Enclosures
shal | include an engraved phenolic nanepl ate | abel ed, "PREACTI ON MODULES. "

Addr essabl e nodules for initiation circuits shall be supervised 4-wire
Style D type unless otherw se indicated. Addressable nobdules for
notification appliance circuits shall be supervised parallel wired Style Z
type unl ess otherwi se indicated. Mdule shall be suitable for use with
bells, strobes, relays, and audi o speakers. Addressable nodules for
control circuits shall include 2 separate fused Form C contacts rated 2
Anperes at 28 Vdc or 0.5 Anperes at 120 Vac.
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Edit paragraphs as necessary for flame
detection characteristics

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Use the foll owi ng paragraph where addressabl e
snoke detectors are to be used.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: Use the follow ng paragraph where air duct
snoke detectors are require.

EE R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Use the follow ng paragraph only where snoke
detectors are required and detectors conpatible with
the fire alarmcontrol panel are not avail able.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Use the follow ng paragraph for nodification
to the VAB and LCC buil dings only.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

.3 ALARM BELLS

Preaction bells shall be red, 10 inches 250 mllineter vibrating,
under-dome, notification appliances in accordance with UL 464. Bell shal
produce at |east 87 dB at 10 feet 3000 millineter and shall conformto NFPA
70.

Al arm bel |l s shall be sol enoi d-operated pl unger soundi ng devi ces. Operating
nmechani sm shal |l be rustproof, protected fromdust and insects, and | ocated
behi nd the gong shell.

Al arm bells shall operate from polarized 24 Vdc preaction control pane

Style Z parallel wired supervised signaling circuit. Wring connection
shall be on term nal blocks suitable for No. 16 through No. 12 AWG 1. 25
through 2 millineter dianeter (No. 16 through No. 12 AWG solid copper

conduct ors.

Strobe portion of conbination audible/visual notification appliances shal
be in accordance with the applicable provisions of the paragraph entitled,
"Strobe Units."

Surface-mounted alarmbells installed in unfinished areas with conduit
exposed shall be secured to surface-nounted back boxes. Back boxes shal
be cast iron or cast alumnum with threaded conduit connections. Al arm
bells installed outdoors shall be weatherproof with a neoprene gasket and
shal | be protected against corrosion. All exposed netal surfaces shall be
painted with a prine coat and one or nore finish coats of red enanel to
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provide a snooth, hard, durable finish.
.4  STROBE UNITS

Strobe units shall nmeet the requirenents of the Anericans with Disabilities
Act (ADA) and shall be constructed of red cast netal housing, clear

pol ycarbonate donme lens with red "FIRE" lettering on two sides , and a
zenon flash tube with solid state circuitry. Unit brightness shall be no

| ess than 75 candel a, producing approxinately 80 to 90 flashes per m nute.
Unit shall be UL listed or FM approved for fire protective servi ce.

Unit shall operate from polarized 24 Vdc preaction control panel Style Z
paral | el wired supervised notification appliance circuits. Operating
current shall not exceed 0.1 anperes, and unit shall operate over a 20
percent variation in nom nal input voltage. Wring connection termna
bl ocks shall suitable for No. 16 through No. 12 AWG 1.25 through 2
mllineter dianeter solid copper conductors.

Flush nounted interior units shall be installed using standard el ectrica
backboxes. Surface nounted units shall be installed in cast iron or cast
al um num boxes with threaded conduit hubs. Units nounted in exterior or
wet | ocations shall be weatherproof with a neoprene gasket and shall be
protected from corrosion

Al netal exposed surfaces shall be painted with a prinme coat and one or
nore finish coats of red enanel to provide a snooth, hard durable finish.

.5 SPEAKERS

Notification appliance speakers shall be UL |isted or FM approved for
audi bl e signal use, and shall be capable of clearly reproduci ng voice
nmessages and bell tones over a 400 to 4000 Hz range. Speaker output at
1000 Hz for 1 Watt input power shall be no less than 87 dB at 10 feet 3000
mllimeter.

Si gnal i ng mechani sm shall consist of seal ed speaker and nultiple-tap

i npedance nmatching transfornmer suitable for 25 Vdc Style Z parallel wred
supervi sed audi o signaling systens. Transforner settings shall include
0.25, 0.5, 1.0, and 2.0 Watt taps unless others unless otherw se indicated.
Wring connections for 4 wire operation shall be screwterninals suitable
for No. 16 through No. 12 AWG 1.25 through 2 mllineter dianeter conductors.

Speakers housi ngs shall be of red inpact resistant pol ycarbonate or cast
nmetal construction. Flush nounted interior speakers shall be nounted using
standard el ectrical backboxes. Surface nounted speakers shall be nounted
using red cast iron or cast alum num boxes with threaded conduit hubs.
Speakers nounted in exterior or wet |ocations shall be weather-proof with a
neoprene gasket and shall be protected fromcorrosion. Al netal exposed
surfaces shall be painted with a prine coat and one or nore finish coats of
re-enanel to provide a snooth, hard, durable finish.

Strobe portion of conbination audible/visual notification appliances shal

be in accordance with the applicable provisions of the paragraph entitled,
"Strobe Units."
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2.

6 WATER FLOW ALARM DEVI CES

Water flow al arm devices shall conformto UL or FMrequirenments for the
particul ar type of sprinkler system Contacts shall have a m ni nrum of 2
single pole, double throw contacts rated 5 anps at 28 Vdc or 250 Vac.

[Pressure switches shall be wired to nmake or break initiating circuits
depending on rise or fall of water or air pressure.]

.7 VALVE TAMPER SW TCHES

Val ve tanper switches shall conformto UL or FMrequirenents for use on the
specified valve. Contacts shall have a m nimum of 2 single pole, double
throw contacts rated 5 anps at 28 Vdc or 250 Vac.

. 8 REMOTE AUXI LI ARY CONTROL RELAYS

Renote control relays shall have continuous duty coils rated 24 Vdc. Were
rel ays are used on Style Z parallel wired supervised circuits, coils shal

i ncorporate supervisory current blocking diode. Relays shall have a

m ni mum of two (2) single pole, double throw contacts rated 10 anps at 28
Vdc or 250 Vac. Wiere auxiliary control circuits connected to the relay
are protected at a higher anpacity than the relay contacts are rated,
fusing rated to protect the relay contacts shall be installed in the relay
encl osure.

Renote auxiliary control relays shall be nounted in encl osures indicated
or, if not indicated, in nanufacturer's required enclosure. Relays
installed outdoors shall be installed in a weatherproof enclosure with a
neoprene gasket and shall be protected agai nst corrosion

Encl osure shall be painted with a prinme coat and one or nore finish coats
of red enamel to provide a snoboth, hard, and durable finish. Enclosure
shal |l be | abeled with an engraved phenolic naneplate | abel ed, "F/ A RELAY."

Renote auxiliary control relays nust be nounted and supervised within 3
feet 910 mllineter of the controlled device in accordance with NFPA 101

.9 POVER SCURCE

Nor mal power to the local systens for all purposes, including separate
power ed i ndi cating/al arm devi ces, shall be 120 volts 60 hertz. System
shal | operate satisfactorily between 85 and 110 percent of normal voltage.
Preacti on system di sconnect/protective device shall be a fused switch with
ared factory finish as specified herein for manual alarmstations. This
di sconnect switch shall be mounted adjacent to the fire alarmcontrol
panel. In addition, it shall be marked PREACTI ON CONTROL PANEL DI SCONNECT
with 1/2-inch 12 millinmeter high letters in white paint or engraved
phenolic identification plates fastened with sheetnetal screws. Swtch
shal | be capable of being locked in the "on" or "off" position. This
feature shall not interfere with the circuit protection capability of the
device. Switch shall be equi pped with surge suppression for all phase and
neutral conductors. Current limting Cass RKL fuses properly sized to
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protect the preaction control panel conponents shall be installed.

PART 3 EXECUTI ON

3.

3.

3.

1  SYSTEM SEQUENCE OF OPERATI ON
1.1 Nor mal Qperati on

Al switches shall be in the normal position. Available power |anp shal
be on and the trouble and detector identification |anps shall be off. Al
circuits shall be electrically supervised.

1.2 Troubl e Condition

System conditions identified in the paragraph entitled, "Preaction Control
Panel ," shall transmit a trouble signal to the renpte reporting device of
the Central Fire Mnitoring System provide zone indication, activate a
trouble signal in the preaction control panel, and provide input to renote
annunci ators (when used). Trouble signal in the alarmcontrol unit shal
be conprised of visual and audi bl e indications.

.1.3 Al arm Condi tion

Activation of any detectors, nanual alarmstations, water flow sw tches, or
other initiating devices shall close a contact that activates the
appropriate preaction control panel. Preaction control panel transnits a
signal to the renote reporting device of the Central Fire Mnitor System
activates the notification appliances; provides zone identification
controls air handling and ventilating units; provides an input to renote
annunci ators (when used); and provides indication or control to devices or
ot her systens.

.2 | NSTALLATI ON

Operation and Mai ntenance Manual s shall be subnitted. |Information bound in
manual format and grouped by technical sections consisting of

manuf acturer's standard brochures, schenatics, procedures, reconmended
spare parts, reconmended test equi pnent, and safety precautions. This

i nfornati on shall be subnmitted prior to acceptance tests being perforned.

2.1 Preaction Control Panel (s) and Reporting Equi prment

Equi pnent shall be installed in each protected building, |ocated where

i ndi cated, and shall be conplete with all indicated accessories and

devi ces. Equi pnent shall be installed in accessible |locations in such a
manner as to prevent danmage fromvibration or jarring. Equipnment requires
a mnimmof 3 feet 910 mllinmeter clearance directly in front of the pane
for maintenance per NFPA 70. Wth nultiple equipnment, the 3 foot 910
mllineter clearance is required directly in front of the conplete
configuration. |In addition, a 28 inch 710 mllineter clear aisle way w ||l
be provided for access to the equiprent.

Wring within preaction control panel (s) and reporting equi pnent shall be
installed in accordance with the paragraph entitled, "Installation in
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Cabi nets and Boxes."

When preaction control panels and reporting equiprment are installed flush
or sem -flush, three spare 1-inch 25 mllinmeter conduits in accordance with
t he paragraph entitled, "Conduit and Raceways," shall be installed fromthe
preaction control panel wiring term nation cabinet to an accessible

| ocati on.

.2.2 Addr essabl e Mbdul es and/ or Devi ces

Zone addressabl e nodul es shall be installed at accessible |ocations
i ndi cated. Mbdul e address switches shall be configured to settings
i ndi cated on approved shop submittals. Modules shall be identified
i ndi vidual |y adj acent to their nounting.

Control zone addressabl e nodul es used for snobke control, AHU shutdown, etc.
shall be nounted in accessible |locations within 3-feet 910 millinmeter of
the device to be controlled. Control nodul es connected to separately
energi zed control wiring fromauxiliary systens shall not be installed in
the sane enclosure with initiation and signal zone addressabl e nodul es.

VWhere zone addressabl e nodul es are grouped within an enclosure, wring
shall be in accordance with the paragraph entitled, "Installation in
Cabi nets and Boxes."

. 2.3 Al arm Bel | s/ Speaker s

Bel | s and/ or audi o speaker notification appliances shall be nounted at the
approxi nate | ocations indicated. Mounting height shall be 90-inches 2290
mllineter above the finished floor neasured fromthe top of the

bel | / speaker, but no | ess than 6-inches 150 nillineter below the ceiling.

.2.4 St robe Units/Conbi nati on Audi o Vi sua

Strobe light signaling units shall be nobunted at the approxi mate | ocations
i ndi cated. Locations shall be unobstructed and all ow view ng by area
occupants in accordance with NFPA 70. Mounting height shall be 80-inches
2030 millineter above the finished floor measured fromthe bottom of the
strobe, but no |l ess than 6-inches 150 nmillineter below the ceiling.

.2.5 Auxiliary Control Rel ays

Renote control relays shall be installed and supervised in accessible
| ocations within 3-feet 910 mllinmeter of the device to be controll ed.

.2.6 Wring

Wring shall conformto the requirenents of NFPA 70 and the follow ng
speci al requirenents:

Preaction systemcircuits shall be installed in a separate raceway
system Wthin the preaction system 60-hertz power circuits and
initiating, notification and control circuits shall be installed in
separate raceway systens. 60-Hertz power circuits shall not enter
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encl osures containing preaction circuits except where required to
connect to the preaction control system

Conductors shall be continuous froma termnal point at one device to a
term nal point at the next device and froma device to the preaction
control panel. Break wires at each ternminal; wires shall not be | ooped
over a termnal. Approved expl osion proof devices provided with
pigtail wiring connection |eads shall be terninated on a field
installed terninal strip installed in the box on which the device is
nounted. Sol derless ring tongue termnal lugs shall be installed with
manuf acturer's required tooling on the device wiring connection |eads.
This ring type lug will be used on stranded wire only. Term nation of
solid wire will be made on conpression or screw type termnals. Wen
screw type termnals are used the conductor nust be captured under 80
percent of the screw head surface.

[ Surge suppression in accordance with UL 497B shall be installed on
each conductor of preaction control systemcircuits which extend beyond
a building. Protection shall be located as close as practical to the
poi nt where the circuits leave the building. Protectors shall be
installed in enclosures of adequate size with termnal strips for al

Wi ring connections plus 25 percent spare. Enclosures shall be painted
with a prine coat and one or nore coats of red baked enanel finish to
provide a snooth, hard, and durable finish. Protectors shall be
connected to a earth ground el ectrode systemin accordance with the
manuf acturer's requirements and NFPA 70.]

Conductors installed on the preaction systemshall be solid copper wth
an insulation rating of not Iess than 300 volts. Conductors shall be
marked with the size, voltage rating and nanufacturer's nane
permanently marked on the conductor jacket at no |l ess than two feet 610
mllimeter intervals. Conductor size and color are |listed bel ow

Where nodifications are nade to existing systems, the new or added
conductors shall nmatch the size and color coding of the existing system

Conductors for nultiplexed comunication circuits, speaker audio
circuits, and renote station signaling circuits shall be solid copper
shi el ded, twisted pairs. Cable shall be listed as type FPL,
Power-Limted Fire Protective Signaling Cable. Conductor size
installations shall be as indicated but not [ess than No. 18 AWG 1
mllimeter diameter. for initiation circuits and No. 16 AWG 1. 25
mllineter dianmeter for signaling circuits. Cables shall be marked
with circuit designation and consistent color coding for the positive
and negative | oops shall be naintai ned throughout the cable system

Direct current initiating (air sanpling snoke detector) circuits shal
be a two loop circuit per NFPA 72, Style Dwith the positive |oop
conductor colored blue and the negative | oop conductor col ored bl ack
Conductors size shall be as indicated, but not [ess than No. 16 AWG
1.25 mllineter dianeter. Conductor insulation shall be type TFN for
No. 16 AWG 1.25 nillineter dianeter and type THHN THWN for No. 14 AWG
1.6 millimeter dianeter and | arger

Direct current notification appliance circuits shall be parallel wired
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per NFPA 72, Style Z. Positive conductor shall be colored red and the
negative conductor shall be colored orange. Conductor size shall be
not less than No. 16 AWG  Conductor insulation shall be type TFN for
No. 16 AWG and type THHN THWN for No. 14 AWG 1.6 millinmeter dianeter
and | arger.

Direct current auxiliary device control circuits shall be parallel
wired per NFPA 72, Style Z. Positive conductor shall be colored red
and the negative conductor shall be colored orange. Conductor size
shall be not less than No. 16 AW 1.25 nillinmeter dianmeter. Conductor
i nsul ation shall be type TFN for No. 18 or No. 16 AWG 1 or 1.25
mllineter dianeter No. 18 or 16 AWG and type THHN THWN for No. 14 AWG
1.6 millimeter dianeter and | arger

Preaction sol enoid valve control circuits shall be parallel wired per
NFPA 72, Style Z. Positive conductor shall be colored yellow and the
negative conductor shall be colored violet. Conductor size shall be

not less than No. 16 AWG  Conductor insulation shall be type TFN for
No. 16 AWG and type THHN THWN for No. 14 AWG 1.6 mllinmeter dianeter

and | arger.

3.2.6.1 60- Hert z Power

60-hertz power to the preaction control panel or separately powered devices
shall be 120 volts. There shall be one bl ack phase conductor, one white or
grey solidly grounded neutral conductor and one green equi pnent groundi ng
conductor. Conductor size shall be as shown on the drawing with the
mnimmsize No. 12 AWG 2 nmillineter dianmeter (No. 12 AWG copper. Surge
arrestors shall be installed in accordance with NFPA 72.

3.2.6.2 Installation in Cabinets and Boxes

Wring in control cabinets and boxes shall be installed in a neat and
orderly manner with wire properly grouped, tie-wapped, or |aced parall el
and perpendicular to the nmajor axis, supported and identified. Control
wiring shall be continuous fromdevice to device with no splices unless
otherwi se indicated. Al wires entering or |eaving control cabinets,
boxes, and devices shall be pernanently nmarked and term nated on screw
termnals. Marking shall be consistent throughout the fire alarm system
and shall be the sane as the identification shown on the connection

dr awi ngs.

3.2.7 Conduit and Raceways

M ni mum si ze for preaction systeminitiating, notification, control and
signaling line circuits conduit and raceways shall be 3/4-inch 12
mllimeter. Installation shall be in accordance with NFPA 70.

Ri gi d gal vani zed heavywal | steel conduit shall be installed in exterior
above grade, interior exposed, fromfloor to five feet 1500 mllineter
above finished floor unless otherwi se shown on the drawings. EMI with
hexnut expansion gland-type fittings may be installed in all other areas.
Fl exi bl e metal conduit, maximumlength six-feet 1820 millineter, shall be
used as the final connecting raceway to a preaction system device nounted
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3.

on vibrating equi pmrent or on a suspended ceiling.

Conduit in interior finished areas shall be conceal ed. Conduit through
fire-resistant rated walls, floors, ceilings, shall be fire-stopped in a
manner that maintains the fire-resistant rating.

Conduit installed in a vertical position shall be parallel with walls and
perpendi cular with the floor and ceiling. Conduit installed in a

hori zontal position shall be parallel with the floor and ceiling and be
paral | el and perpendicular with the walls. Changes in direction of runs
shall be nade with symetrical bends. Bends of over one inch 25 mllineter
in dianmeter shall be factory nmade el bows.

.3 FI ELD TESTI NG

After conplete installation of the equi pment and at such tine as directed
by the Contracting O ficer, tests shall be conducted to denobnstrate that
the installation requirenents of this specification have been net and that
the sequential functions of the systemconply with the requirenents
specified herein. Tests covered in the follow ng paragraphs shall be done
in two parts:

1. Prelimnary - This will be an "in house" test to verify all the
systens and conponents. This functional test shall be perforned
in the presence of governnent inspectors and shall be repeated
until the Contractor can performone full test w thout device or
system nal functi on

2. Final Acceptance - After the successful conpletion of the
prelimnary testing, the systens shall be fully tested fornally
with full docunentation (including As-Built Draw ngs) using the
previously approved recording form Contracting Oficer will
witness this test and final acceptance of the systemw ||l be based
upon his witten approval of the test.

On both prelimnary and final tests, the approved testing procedures shal
be foll owed.

. 3.1 External System Wring

The following tests shall be perforned on the external systemw ring before
connection to the control panel

Continuity of circuits shall be checked with an ohmeter. Tenporary
junpers shall be inserted in appropriate sockets of mssing detectors
and the end-of line resistor shall be installed when this test is
perfornmed. Resistance reading for each circuit shall be the val ue of
the end-of-line resistor, plus or mnus 10 percent.

Each wire shall be checked for grounds with a 500-volt insulation
resi stance test set. Resistance to ground shall not be |ess than 20
megohns.

3.2 Preacti on System Acceptance Tests
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After conpletion of the above tests, the external systemwres shall be
connected to the appropriate termnals in the control panel and the
followi ng tests shall be perforned:

Wth the control panel energized, denponstrate the proper operation of
all indicating lights and al arns.

Each circuit of the air sanpling detection systemshall be activated in
accordance with the nmanufacturers instructions to denonstrate proper
operations; both alarm and trouble.

Each time an initiating or supervisory circuit is activated, it shal
be verified that the associated zone nodule, signaling-alarmcircuits,
auxiliary control circuits, and alarmreporting to the Central Fire
Monitoring Systemis activated and the correct nessage is printed out
on the Historical Reporting Term nal (HRT).

One lead at each alarminitiating device, shall be renmoved and grounded
to denmonstrate circuit trouble, ground fault, and then al arm over
ground fault and an open circuit.

Power to each separately powered panel or device shall be turned off to
sinmul ate | oss of power and to denonstrate operation of the trouble
alarm

WAt er suppressi on systemval ves requiring tanper swtches, shall be
opened and cl osed to denonstrate proper operation

Water flow pressure switches shall be activated by water flow at the
i nspectors test valve to denonstrate proper operation. Wter flow tine
del ay shall be set between 45 and 90 seconds.

Each alarminitiating circuit shall be denonstrated to operate its
associ ated alarmcontrol and auxiliary control units and renote
reporting.

One | ead at each notification appliance and auxiliary device shall be
renoved and grounded to denonstrate open circuit trouble, ground fault
troubl e, and then operation over ground fault and an open circuit.

Each control unit shall be denobnstrated to operate in all nodes.

Capacity and the operation of the battery backup system shall be
denonstrated to operate as required by these specifications by

di sconnecting the 120 volt, 60 Hz power fromthe preaction control pane
and operating the systemas specified for backup operation

Al'l circuits interconnecting with other systens fire suppression, fire
snoke danpers, HV(AC), air sanpling detection systen(s)and facility
fire alarmcontrol panel, etc., shall be denpobnstrated to operate as
specified on alarmfromthe associated zone or zones.

Mul ti pl ex equi prent, devices, and wiring shall be tested in accordance

SECTI ON 13852 Page 22



3.

with NFPA 70 and nmanufacturer's requirenents.

Test 10% percent of the existing facility fire alarm system devices in
accordance with NFPA 72 to denonstrate proper operation of the existing
facility fire alarm system upon conpletion of the software and hardware
nodi fi cati ons.

3.3 Exi sting System Tests

Prior to any work, functionally test the existing fire alarmdevices at the
poi nt of connection and those that are electrically on both sides of the
poi nt of connection

Upon conpletion of the nodification, functionally test the existing devices
reinstall ed and again test the devices that are on both sides of the point
of connecti on.

After final acceptance testing has been successfully conpleted, the
Contractor shall subnit test data under the terns of the "shop draw ng"
clause of this contract.

-- End of Section --
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